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an electrically conductive section, which upon the predeter-
mined circumstance 1s removable from the primary branch
and displaceable into said gap between said two electric
conductive sections, causing the alternative conductor to
become bridged and electrically conductive.
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ALTERNATIVELY CHANGEABLL
ELECTRIC CIRCUIT AND METHOD FOR

CHANGING OF ELECTRIC CURRENT PATH
WITHIN AN ELECTRIC CIRCUIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a United States national phase appli-
cation ol co-pending international patent application number
PCT/SI12018/000025 filed on 5 Dec. 2018, which claims the
benefit of Slovenmia Patent Application No. P-201800060
filed on 14 Mar. 2018, which 1s hereby incorporated by
reference in 1ts entirety.

BACKGROUND

The present disclosure refers to an alternatively change-
able electric circuit, which comprises at least a source of a
direct or alternative voltage, at least one electric load, which
1s via a primary branch and a secondary branch of a basic
clectric conductor electrically connected with said electric
voltage source, wheremn an alternative conductor 1s con-
nected 1n parallel to said basic electric conductor, so that in
cach predetermined circumstances 1.e. by fulfilling each
predetermined conditions said primary branch 1s interrupted,
upon which the electric current, which has initially flowed
through said primary branch, 1s redirected through said
alternative electric conductor. Moreover, the disclosure also
refers to a method for changing of electric current path
within an electric circuit.

The disclosure relies on a problem, how to conceive an
clectric circuit with previously mentioned features, 1n which

the electric current could be redirected from the one primary
branch of the basic electric conductor in said circuit into an
alternative electric conductor, which 1s connected with said
basic conductor, by which said branch of the primary branch
of the basic electric conductor would be simultaneously and
irreversibly interrupted, and in which also potential negative
ellects could be avoided, which usually occur by interrup-
tion or redirecting of the electric current, namely possible
re-establishment of the interrupted circuit, deflection or
vibrating of the interrupting element, generation of the
clectric arc or overheating of conductors or contact surfaces,
or short-circuit.

A switch assembly for interrupting a direct voltage elec-
tric circuit 1s disclosed in the Sloveman patent application
No P-201700309, and i1s upon establishing of electrical
interconnection via a primary electric conductor and a
secondary electric conductor mountable between each direct
voltage source and at least one electric load. A primary pole
of the voltage source 1s via said conductors of the switch
assembly correspondingly connectable with a primary pole
of each electric load, and the secondary pole of the voltage
source 1s electrically connectable with a secondary pole of
cach electric load.

Said primary electric conductor 1n such switch 1s formed
of two branches, which are 1n parallel connected with each
other, wherein the first branch includes an electric fuse with
a melting member, and the second branch includes a pyro-
technic switch, which comprises an interrupting member,
which 1s capable to interrupt the second branch of the
primary electric conductor, as well as an actuator, which 1s
intended for displacing said interrupting member due to
interruption of said second branch of the primary electric
conductor by means of explosion of at least one chemical
reactant contained therein on the basis of an electric impulse.

10

15

20

25

30

35

40

45

50

55

60

65

2

Said pyrotechnic switch comprises such interrupting mem-
ber, which 1s 1n said pyrotechnic switch movable from its
first 1.¢. conductive position, in which said second branch of
the primary electric conductor 1s conductive and 1n which
said interrupting member 1s maintained at a suflicient dis-
tance apart from the secondary electric conductor, into its
second 1.¢. mterrupted position, 1 which the electric current
through the second branch of the primary electric conductor
in the switch assembly 1s interrupted, while said interrupting
member 1s positioned 1n an electrically conductive contact
with the secondary conductor of the switch assembly.

In such solution said actuator 1s via said interrupting
member electrically connectable with the secondary con-
ductor of the switch assembly and comprises

an electric initiation component, which 1s suitable for
initiation of an explosive chemical reaction of at least one
chemical reactant contained therein on the basis of an
clectric impulse;

an actuating member, which i1s during said chemical
reaction of the reactant upon activation of said initiation
component displaceable 1n a direction towards the interrupt-
ing member due to performing of displacement of the
interrupting member from 1ts first position 1n contact with
the primary conductor and apart from the secondary con-
ductor ito its second position 1 contact with secondary
conductor; as well as

an electric circuit, which 1s 1n addition to both branches,
which are 1n serial connected with each other, integrated
within said primary electric conductor 1n such manner, that
it 1s connected with each electric voltage source and each
clectric load i serial with said branches of the primary
conductor, wherein said electric circuit consists of at least
one 1rreversible electric fuse with a contact member, which
1s during regular operation of the switch assembly inter-
rupted and 1s closed 1.e. conductive only when an electric
overload occurs, as well as of at least one electromagnetic
reed switch with an interrupting member, which 1s during
regular operation of the switch assembly interrupted and 1s
closed 1.e. conductive as soon as the electric current within
the switch assembly exceeds a predetermined value, wherein
said fuse of the actuator and said electromagnetic switch of
the actuator are in parallel connected with each other, and
wherein even 1n the case, when the actuator 1s furnished with
more than one fuse, each disposable fuses are connected 1n
parallel with each other, and quite analogously, also each
disposable electromagnetic switches are connected in par-
allel with each other, whenever the actuator 1s furnished with
more than one such switch.

As mentioned, said mterrupting member 1s intended for
redirecting of the electric current path. Namely, by displac-
ing said interrupting member from its first to 1ts second
position the current through one electric conductor is inter-
rupted, but due to changed path of the electric current
simultaneously another circuit through the alternative elec-
tric conductor 1s established. However, by quickly displac-
ing said interrupting member due to relatively high forces
acting thereon various negative eflects may occur, like e.g.
deflection or vibration of the interrupting member, which
may generally result in undesired re-establishment of the
clectric circuit through said conductor, which would have to
remain mterrupted, or even generation of the electric arc, or
overheating of conductors or contact surfaces.

Moreover, an appliance for detecting of electric current
overloads 1s disclosed in EP 2 811 549 Al and enables
interruption of an electric conductor 1n the case of overload-
ing, but not also redirection of the current into another
conductor. Such appliance comprises two electric conduc-
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tors, via which each load 1s connected with an electric
voltage source. Said conductors extend through a gas imper-
meable chamber, 1n which closely to each conductor, in
addition to a pyrotechnic actuator, also a cylindrical area 1s
available, in which a piston 1s available, which 1s displace-
able 1n a direction towards each corresponding conductor.
Actuator 1s triggered 1n predetermined circumstances and
when predetermined conditions are fulfilled. By triggering
said pyrotechnic actuator, the pressure mside said chamber
rapidly increases, which results in displacing said pistons
towards the conductors, which 1s followed by cutting 1.c.
interruption of each conductor by means of a piston by
simultaneously establishing short circuit, which 1s detected
by other components within the electric circuit, which upon
that interrupt the circuit. In such case, said interruption of the
clectric circuit 1s performed relatively quickly, but the
sequence of measures up to iterruption 1s quite mappropri-
ate.

Further electric circuit braking switches are disclosed in
GB 2 352 879 A and US 2013/126326 Al.

The present disclosure refers to an alternatively change-
able electric circuit, which comprises at least a source of a
direct or alternative voltage, at least one electric load, which
1s via a primary branch and a secondary branch of a basic
clectric conductor electrically connected with said electric
voltage source, wherein an alternative conductor i1s con-
nected 1n parallel to said basic electric conductor, so that in
cach predetermined circumstances 1.e. by fulfilling each
predetermined conditions said primary branch 1s physically
interrupted, upon which the electric current, which mnitially
flowed through said primary branch, 1s then redirected
through said alternative electric conductor. Said alternative
clectric conductor, which 1s 1n parallel connected with each
corresponding branch of said basic conductor, consists of
two electric conductive sections, which are aligned with
cach other and spaced apart from each other at a predeter-
mined distance, so that an electrically insulating gap 1s
formed there-between, and that said branch of the basic
conductor 1includes an electrically conductive section, which
1s 1n each predetermined circumstances 1.¢. by fulfilling each
predetermined conditions physically removable from the
rest of said branch and displaceable into said gap between
said sections of the alternative conductor, which herewith
becomes bridged and electrically conductive. Said electri-
cally conductive section represents a part ol material of said
branch of the basic electric conductor, which 1s furnished
with at least one mechanically weakened area and 1s 1n said
weakened area by means of appropriate mechanical loading,
separable apart from the residual material of said branch.
Said weakened area 1s substantially an area, in which the
transversal cross-section 1s essentially smaller than in the
residual areas of the branch of the basic electric conductor.
Said electric circuit, 1n addition to said conductors, also
comprises a pyrotechnic actuator, which 1s suitable for being
triggered 1n each predetermined circumstances and by ful-
filling each predetermined conditions, and 1s arranged adja-
cent to said section of said weakened branch of the basic
conductor, and said section 1s then by means of said pyro-
technic actuator mechanically separable apart from the rest
of said branch and displaceable into the gap between said
sections of the alternative conductor.

The disclosure proposes that said removable section of the
branch of the basic electric conductor, which 1s furnished
with said weakened portion, 1s on that its side, which 1s faced
towards said pyrotechnic actuator, furnished with a cavity,
and 1s moreover on 1ts opposite side, which 1s faced towards
said gap between said sections of the alternative conductor,
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furnished with a convex external surface, which 1s suitable
for being impressed and jammed between said sections of
the alternative electric conductor within the gap. Moreover,
sald removable section 1s separable apart from the rest of
said branch of the basic electric conductor 1n the area of said
weakened areas and 1s displaceable into said gap 1n order to
remain jammed between the sections of the alternative
clectric conductor by means of a pressure, which 1s estab-
lished by means of explosion of chemical reactants within
said pyrotechnic actuator, which 1s mitiated 1n each prede-
termined circumstances and by fulfilling each predetermined
conditions. To this aim, said pyrotechnic actuator 1s con-
nected with at least one sensor, which 1n each predetermined
circumstances and by fulfilling each predetermined condi-
tions generates a signal, which 1s required for activation of
sald actuator, wherein at least one sensor 1s suitable for
detecting acceleration and/or temperature and/or electric
current value.

Still further, said alternative electric conductor can be
clectrically connected with at least one further branch of the
basic electric conductor as well as with at least one further

clectric component, or even with at least one further branch
of the basic electric conductor and at least one further
electric circuat.

The present disclosure also refers to a method of changing
cach path of the electric current within an electric circuit
comprising at least a direct or alternative voltage source as
well as at least one electric load, which 1s via a primary
branch and a secondary branch of a basic electric conductor
clectrically connected with said electric voltage source, and
wherein an alternative electric conductor 1s connected in
parallel to one branch of said basic conductor and 1s inter-
rupted by a gap, so that 1n each predetermined circumstances
and by fulfilling each predetermined conditions said branch
can be physically interrupted, upon which the electric cur-
rent therein 1s redirected through said alternative electric
conductor. In such method, the disclosure provides that said
redirecting of the electric current within said circuit, which
1s generated by said source, 1s performed by physical
removal of a section of the branch of the basic electric
conductor apart from the rest thereot, as well as by displac-
ing said section into said gap between said sections of the
alternative conductor, which 1s connected with said branch,
so that said gap between said sections 1s bridged and the
current 1s redirected through said alternative conductor,
wherein said displaced section remains jammed between the
sections of the alternative electric conductor, while said
branch remains permanently interrupted and each conduc-
tion of the electric current there-through 1s disabled.

Although said displacement of said section into said gap
between both sections of the alternative conductor can be
generally performed either by using mechanical means or by
means of explosion of chemical reactants within said pyro-
technic actuator, the disclosure also provides using of a
suitable magnetic field to this aim.

BRIEF DESCRIPTION OF TH.

(L]

DRAWINGS

The present disclosure will now be explained in more
detail on the basis of an embodiment, which 1s presented 1n
the attached drawings.

FIG. 1 1s a schematically presented electric circuit accord-
ing to the embodiment, 1n 1ts 1nitial state;

FIG. 2 1s a detailed presentation of uninterrupted branch
of a basic conductor 1n the circuit according to FIG. 1 and
interrupted alternative conductor;
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FIG. 3 detailed presentation as in FIG. 2, however upon
redirection of the electric current 1n the circuit; and

FI1G. 4 1s presentation of one of possible embodiments of
the branch of the basic conductor, which 1s suitable for
interruption.

DETAILED DESCRIPTION

An alternatively changeable electric circuit comprises at
least a voltage source 1, which 1s 1n this embodiment a direct
voltage source, as well as at least one electric load L, which
1s via a primary branch 21 and a secondary branch 22 of a
basic electric conductor 2 electrically connected with said
clectric voltage source 1. Said voltage source 1 may option-
ally be an alternative voltage source.

An alternative conductor 23 i1s connected 1n parallel to
said basic electric conductor 2, so that 1n each predetermined
circumstances 1.e. by fulfilling each predetermined condi-
tions said primary branch 21 1s physically interrupted, upon
which the electric current, which mitially flowed through
saild primary branch 21, 1s then redirected through said
alternative electric conductor 23.

Said alternative electric conductor 23, which 1s 1n parallel
connected with each corresponding branch 21 of said basic
conductor 2, consists of two electric conductive sections
231, 232, which are aligned with each other and spaced apart
from each other at a predetermined distance which forms a
gap G, and are moreover each per se connected with the
corresponding branch 21 of the basis electric conductor 2.
Consequently, 1n the state according to FIGS. 1 and 2 a gap
(5 1s available between said sections 231, 232, which 1s not
electric conductive.

Said branch 21 of the basic conductor 2 includes an
clectrically conductive section 210, which 1s 1n each prede-
termined circumstances 1.¢. by fulfilling each predetermined
conditions physically removable from the rest of said branch
21 and displaceable into said gap G between said sections
231, 232 of the alternative conductor 23, which herewith
becomes bridged and electrically conductive.

In a preferred embodiment of the disclosure said electri-
cally conductive section 210 represents a part of material of
said branch 21 of the basic electric conductor 2, which 1s
tfurnished with at least one mechanically weakened area 211,
212 and 1s 1n said weakened area 211, 212 by means of
appropriate mechanical loading separable apart from the
residual material of said branch 21. Said weakened area 211,
212 1s an area, 1n which the transversal cross-section 1s
essentially smaller than 1n the residual areas of the branch 21
of the basic electric conductor 2 (FIG. 4).

In the embodiment according to FIG. 4 said electric
circuit comprises, 1n addition to said conductors 21, 22, 23,
also a pyrotechnic actuator 24, which 1s suitable for being
triggered 1n each predetermined circumstances and by ful-
filling each predetermined conditions, and 1s arranged adja-
cent to said section 210 of said weakened branch 21 of the
basic conductor 2. Consequently, said section 210 1s by
means of said pyrotechnic actuator 24 mechanically sepa-
rable apart from the rest of said branch 21 and displaceable
into the gap G between said sections 231, 232 of the
alternative conductor 23. To this aim, said removable section
210 of the branch 21 of the basic electric conductor 2, which
1s Turnished with said weakened portion 211, 212, 1s on that
its side, which 1s faced towards said pyrotechnic actuator 24,
turmished with a cavity 210", and 1s moreover on 1ts opposite
side, which 1s faced towards said gap G between said
sections 231, 232 of the alternative conductor 23, furnished
with a convex external surface 210", which 1s suitable for
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being impressed and then jammed between said sections
231, 232 of the alternative electric conductor 23 within the
gap (. Said removable section 210 1s separable apart from
the rest of said branch 21 of the basic electric conductor 2
in the area of said weakened areas 211, 212 and displaceable
into said gap G 1n order to remain jammed between the
sections 231, 232 of the alternative electric conductor 23 by
means of a pressure, which 1s established by means of
explosion of chemical reactants within said pyrotechnic
actuator 24, which 1s mitiated by triggering said actuator 24
in each predetermined circumstances and by fulfilling each
predetermined conditions. The presence of said concave
cavity 210" can substantially contribute to efliciency of
displacing said section 210 by means of explosion. In order
to assure said triggering of the actuator 24 in each prede-
termined circumstances and by fulfilling each predetermined
conditions, said actuator 24 1s connected with at least one
sensor 25 1s capable to generate a signal, which 1s required
for activation thereof. In this, said sensor 25 can be sensor,
which 1s capable to detect acceleration or temperature or
each value of the electric circuit within the electric circuit,
or any other suitable sensor.

Each person skilled in the art will understand that said
alternative electric conductor 23 can be electrically con-
nected with at least one further branch 22 of the basic
electric conductor 2 and optionally with at least one further
clectric component, or optionally also with at least one
turther electric circuit. In the embodiment according to FIG.
1 a fuse 26 1s connected 1n parallel with said branch 21.
Whenever said electric circuit 1s energized by an active
direct or alternative voltage source, such generated electric
current 1s flowing from said source 1 through both branches
21, 22 of the basic electric conductor 2 and through the load
L, but not also through the alternative conductor 23 as long
as 1t 1s mterrupted 1n the area of the gap (G) between said
sections 231, 232.

As soon as each predetermined circumstances occur and
cach predetermined conditions are fulfilled, e.g. by occur-
ring an electric overload or 1n any other critical situation,
¢.g. by electric-powered vehicle crash, which 1s e.g. 1denti-
fied by said sensor 25 for detecting of accelerations, said
section 210 of the branch 21, which 1s in parallel connected
with the alternative conductor 23 1s in a very short time
separated from the rest of said branch 21 and displaced 1nto
the area of the gap G on the alternative conductor 23,
whereupon said alternative conductor 1s bridged 1.e. unin-
terrupted and herewith electrical conductive, while the pre-
viously active branch 21 remains interrupted and 1s conse-
quently not electric conductive anymore. Said displacement
of the section 21 1s performed quickly and 1n an 1rreversible
manner, by which the section remains jammed between both
sections 231, 232 of the alternative conductor 23.

Each person skilled in the art will also understand that
there 1s no real possibility for re-establishing of such inter-
rupted circuit through said branch 21, and also not for e.g.
deflection or vibrating of the interrupting element 1.e. the
section 210, and also not for establishing of electric arc or
for overheating of electric conductors 21, 22, 23 or for
establishing of a short-circuit. It 1s therefore clear that the
previously exposed techmical problem 1s herewith com-
pletely resolved.

Within the context of same disclosure also a method for
changing of the electric current path within the electric
circuit 1s proposed, namely 1n a circuit, which comprises at
least a direct or alternative voltage source 1 as well as at least
one electric load L, which 1s via a primary branch 21 and a
secondary branch 22 of a basic electric conductor 2 electri-
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cally connected with said electric voltage source 1, and
wherein an alternative electric conductor 23 1s connected in
parallel to one branch 21 of said basic conductor 23 and 1s
interrupted by a gap G, so that in each predetermined
circumstances and by fulfilling each predetermined condi-
tions said branch 21 can be physically interrupted, upon
which the electric current therein 1s redirected through said
alternative electric conductor 23. The disclosure proposes
that said redirecting of the electric current within said
circuit, which 1s generated by said source 1, 1s performed by
physical removal of a section 210 of the branch 21 of the
basic electric conductor 2 apart from the rest thereof, and by
displacing said section 210 into said gap G between said
sections 231, 232 of the alternative conductor 23, which 1s
in parallel connected with said branch 21, so that said gap G
between said sections 231, 232 1s herewith bridged and the
current 1s redirected through said alternative conductor 23,
while said branch 21 remains permanently interrupted and
cach conduction of the electric current there-through 1is
disabled.

Displacement of said section 210 1nto said gap G between
both sections 231, 232 of the alternative conductor 23 can be
performed by using mechanical means or by means of
explosion, or optionally even by means of a suitable mag-
netic field.

It 1s therefore clear that also the electric circuit, 1n which
said redirection of the electric current 1s realized 1n accor-
dance with such method, completely resolves the previously
exposed technical problem.

What 1s claimed 1s:

1. An alternatively changeable electric circuit, compris-
ng:

a source of a direct or alternative voltage;

an electric load which 1s electrically connected with said

voltage source via a primary branch and a secondary
branch of a basic electric conductor; and

an alternative electric conductor which 1s connected in

parallel with both the primary branch and secondary
branch of the basic electric conductor;

wherein upon a predetermined circumstance, said primary

branch 1s physically interrupted, upon which an electric
current, which mitially flowed through said primary
branch, 1s then redirected through said alternative elec-
tric conductor;

wherein said alternative electric conductor comprises a

pair of electric conductive sections aligned with each
other and spaced apart from each other at a distance, so
that an electrically insulating gap 1s formed there-
between, and that said primary branch of the basic
conductor includes an electrically conductive element,
which upon said predetermined circumstance 1s physi-
cally removable from the said primary branch and
displaceable into said gap between said pair of electric
conductive sections of the alternative electric conduc-
tor, which becomes bridged and electrically conduc-
tive;

wherein said electrically conductive element represents a

part of material of said primary branch of the basic
clectric conductor, which has a mechanically weakened
area and 1s 1n said weakened area by means ol appro-
priate mechanical loading separable apart from said
primary branch,

wherein said weakened area 1s an area having a transver-

sal cross-section essentially smaller than the primary
branch of the basic electric conductor; and

wherein the circuit further comprises a pyrotechnic actua-

tor, which 1s suitable for being triggered 1n the rede-
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termined circumstance and 1s arranged adjacent to said
conductive element of said primary branch, so that said
conductive element 1s by means of said pyrotechnic
actuator mechanically separable apart from said pri-
mary branch and displaceable into the gap between said
pair of electric conductive sections of the alternative
electric conductor; and

wherein said conductive element of the primary branch of
the basic electric conductor, which has said weakened
area, 1s on a side, which 1s faced towards said pyro-
technic actuator, furnished with a concave cavity, and 1s
moreover on an opposite side, which 1s faced towards
said gap between said pair of electric conductive sec-
tions of the alternative electric conductor, furnished

with a convex external surface, which 1s suitable for

being immpressed and jammed between said pair of
clectric conductive sections of the alternative electric
conductor within the gap.

2. The circuit according to claim 1, wherein said electri-
cally conductive element 1s separable apart from the primary
branch of the basic electric conductor at said weakened areas
and displaceable into said gap in order to remain jammed
between the pair of electric conductive sections of the
alternative electric conductor by means of a pressure, which
1s established by means of explosion of chemical reactants
within said pyrotechnic actuator, which 1s mitiated in the
predetermined circumstance.

3. The circuit according to claim 2, wherein said pyro-
technic actuator 1s connected with a sensor, which 1n the
predetermined circumstance generates a signal, which 1s
required for activation of said actuator.

4. The circuit according to claim 3, wherein the sensor 1s
an accelerations detecting sensor.

5. The circuit according to claim 3, wherein the sensor 1s
a temperature detecting sensor.

6. The circuit according to claim 3, wherein the sensor 1s
a sensor, which 1s capable to detect values of the electric
current 1n the basic electric conductor.

7. The circuit according to claim 3, wherein said alterna-
tive electric conductor 1s electrically connected with the
secondary branch of the basic electric conductor as well as
a further electric component.

8. The circuit according to claim 3, wherein said alterna-
tive electric conductor (23) 1s electrically connected with the
secondary branch of the basic electric conductor as well as
a further electric circuit.

9. A method for changing an electric current path within
an electric circuit, wherein said circuit comprises an electric
voltage source, an electric load electrically connected with
said electric voltage source via a primary branch and a
secondary branch of a basic electric conductor, and an
alternative electric conductor connected in parallel to the
primary branch of said basic conductor and interrupted by a
gap between a pair of conductive sections of the alternative
conductor, said method comprising:

physically interrupting, upon a predetermined circum-

stances, the primary branch by physical removal of a
removable section of the primary branch of the basic
electric conductor;

displacing said removable section mnto said gap so that

said gap between said pair of conductive sections 1s
bridged and the current i1s redirected through said
alternative conductor;

permanently jamming said removable section between the

pair of conductive sections of the alternative electric
conductor, such that said primary branch of the basic
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clectric conductor remains permanently interrupted and
conduction of the electric current there-through 1s dis-
abled:;

redirecting the electric current within said circuit through
the alternative electric conductor; 5

wherein said displacing of the removable section 1nto said
gap between the pair of conductive sections of the
alternative electric conductor 1s performed by means of
explosion acting towards a concave cavity of said
removable section. 10

¥ o # ¥ ¥

10



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 11,152,175 B2 Page 1 of 1
APPLICATION NO. : 16/980813

DATED : October 19, 2021

INVENTOR(S) : Koprivsek et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims
Claim 1, Column 7, Line 67: “redetermined” should be --predetermined--;
Claim 4, Column &, Line 34: “accelerations” should be --acceleration--; and

Claim 9, Column &, Line 57: “circumstances’ should be --circumstance--.

Signed and Sealed this
Fourteenth Day of December, 2021

R

Drew Hirshfeld
Performing the Functions and Duties of the

Under Secretary of Commerce for Intellectual Property and
Director of the United States Patent and Trademark Office
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